Natural enemy is an important factor in management of cacao pests. One way to increase its diversity and abundance is through agroecosystem management techniques that support. The study was conducted for one year from February 2014 to February 2015 in Banjarsari Plantation and a cocoa farm of Kaliwining Experimental Station, Jember, which applied different cropping patterns and use of insecticides. The purpose of this research was to study the effect of cropping pattern and use of insecticide on diversity and abundance of predators, parasitoids, abundance and intensity of Helopeltis antonii attack. Observation of pests and natural enemies was done visually, using sweep net, yellow pan traps, malaise trap and pifall trap. Intensity of the attack used Pedigo & Buntin equations. Diversity index used Shannon Diversity Index (H') and Simpson's dominance index (C). Differences in predator abundance, parasitoid, air temperature, relative humidity, light intensity and rainfall used Wilcoxon test. Results of this study showed that monoculture and intensive use of synthetic insecticides caused lower diversity and abundance of predators and parasitoids, while the abundance and intensity of H. antonii attacks were higher compared with polyculture without insecticide. Banjarsari cocoa plantation that applied monoculture and intensive use of synthetic insecticides, had lower diversity and abundance predators and parasitoids compared with cocoa plantation in Kaliwining that applied polyculture planting without using insecticide. Dominant predators in Banjarsari and in Kaliwining cocoa plantations were Dolichoderus thoracicus and Araneus diadematus, while dominant parasitoid in Banjarsari and in Kaliwining cocoa plantations was Araneus diadematus.
INTRODUCTION
Cocoa (Theobroma cacao L.) is an important commodity for Indonesian plantation. Accor-ding to data from the International Cocoa Organization (ICCO) (2015) , Indonesia is the biggest cocoa producer in Oceania.
Helopelthis antonii is an obstacle in the cultivation of cocoa. Beside attacking cocoa pods, it also attacks shoots. Severe attack on shoots can reduce yields of cocoa by 36-75% (Sulistyowati & Mufrihati, 2006) . Some cocoa plantation companies in Indonesia manage their plantations with monoculture cropping pattern with intensification of synthetic insecticide use to control the main pests of cocoa plants. Several synthetic insecticides used for the main crop pest control (H. antonii and Hyposidra talaca) are insecticides with active ingredient of alphacypermethrin 50 g/L with concentration 0.02, BPMC 500 g/L active ingredient, with concentration 0.02 % applied take turns. The dose used is 500 liters per hectare. Dosage and concentration may change based on efficacy test results (Syarief, 2016) .
Based on the work program of ICCO (2015) , there has been a program of reduction of pesticide residue hazard in cocoa beans. This program is conducted to maintain market access in accordance with the standards and regulations issued by cocoa importing countries (ICCO, 2013) . Therefore, efforts should be made to reduce the use of synthetic insecticides in cocoa pest management by considering the role of natural enemies in form of predators and pararasitoids. It is necessary to study the diversity and abundance of natural enemies of H. antonii in various agroecosystem management of cocoa. The results of which are expected to be used as a solution to optimize the synergy between the various components of Integrated pest management, so that the stability of the agroecosystem can be improved. Natural enemies have important roles in the structure and processes in maintaining the biological diversity of an ecosystem (Price, 1997) . Agroecosystem management factors affect the diversity of natural enemies (Mattson et al., 1984; Altieri, 1989; Letourneau & Altieri, 1999) . Swift et al. (1996) suggests that biodiversity in agroecosystems can be used as a pest control concept.
This research aimed to determine the effect of cocoa cropping pattern and insecticide applications on diversity and abundance of predators, parasitoids, abundance and intensity of H. antonii attack. (Mudjiono, 1987) . Sampling in Kaliwining was done randomly according to the condition of plants. The sample plant population was 200 plants in each location. The collected data were species of natural enemies, temperature, humidity and light intensity done every week for a year. Natural enemies observations were done visually using sweep nets, yellow pan traps, malaise traps and pitfall traps carried out every week for a year. In visual observations, presence of H. antonii and natural enemies species observed surrounding a sample plant with attacked pods or new shoots. Sweep net was used by swinging between the lines of cocoa plants into the shelter of natural enemies. Yellow pan traps containing a solution of water and detergent was placed one meter above the ground, for 24 hours, a distance of 20 m and a total of 20 traps per cocoa plantation. Pitfall traps containing a solution of water and detergent was laid flat on the ground, for 24 hours, a distance of 20 m and total of 20 traps per cocoa plantation. One malaise trap per site was placed in the middle of the plantation, for 24 hours.
MATERIALS AND METHODS
Measurement of temperature and humidity using the Thermo/hygro/clock VICTOR VC 230 Series, which was placed at 1.5 m above the ground. The intensity of the light was measured using MASTECH brand Lux meter, MS 6612 Series, which was laid on the ground (Klein et al., 2001) . The ob ser va tion wa s done b et ween 08.00 A.M. until 11.00 A.M. every week. Daily rainfall data was obtained from the nearest climatological station.
Identification of H. antonii predator and parasitoid was done at Jember Polytechnic Plant Protection Laboratory until species level using Pests of Crops in Indonesia by Kalshoven (1981) , Manual of Nearctic Diptera (McAlpine, 1987) . Identification of several species was done with taxonomic assistance at the Zoology Museum, Indonesian Institute of Sciences, Bogor.
The data of abundance and intensity of H. antonii attack were shown in box-plot form. Different parameters of predator species abundance, parasitoid, environmental parameters i.e. air temperature, humidity, light intensity and rainfall and diversity index using Wilcoxon Test. Relationship between predator abundance, parasitoid and H. antonii, environmental parameters and attack intensity using Spearman correlation. Overall data analysis using SPSS software version 15. The intensity of H. antonii attack use the Pedigo & Buntin equation (2003) as follows:
P is the intensity of affected plants (%), a is the number of affected plants and b is the total plant observed. The diversity index is calculated by the Shannon-Wiener formula:
where H is the diversity index of Shannon, ni is the total individual species i, N is the total individual of all species. Criteria for the Shanon-Wiener diversity index is explained by Krebs (1989) .
Simpson's dominance index is to know the dominance of certain species, using the formula:
where C is the index value of dominance, ni is the number of individuals in one species, N is the total number of individual species found. Odum (1993) stated that the criterion of dominance is as follows: if the value of C approaches 0 (<0.5), then no species predominate. If the value of C approaches 1 (0.5), then there is a dominating species.
RESULTS AND DISCUSSION
Based on the survey, diversity and abundance of H. antonii predators in Banjarsari plantation found 5 orders, 8 families and 8 species, while at Kaliwining plantation found 6 orders, 11 families and 11 species (Table 1 ). Diversity and abundance of H. antonii parasitoids in Banjarsari plantation found 2 orders, 4 families and 4 species, while at Kaliwining plantation found 2 orders, 6 families and 6 species ( Table 2) . Based on the Table 1 and  Table 2 , the abundance of H. antonii predators in Banjarsari plantation between Banjarsari and Kaliwining are different. Banjarsari is higher than Kaliwining. It is caused by several factors i.e. cropping patterns and the use of insecticides. This is due to the availability of food for species of natural enemies. Cropping factor relates to the ability of agro-ecosystem in providing food for survival and breeding species. Monoculture can provide very minimal availability of food for species of predators, parasitoids. Meanwhile, polyculture does not provide plants that are focused on a particular species, so that the population of predators, parasitoids on polyculture is in balance. According to Jervis et al. (2004) , monoculture can reduce the number and activity of natural enemies due to limited source of food. For example, pollen, nectar and prey or alternative hosts need natural enemies to eat and breed as well as a place for refugia and survive in the agro-ecosystem. Dryer & Landis (1996) and Idris et al. (2002) similarly argue that polyculture provides a variety of resources such as alternative hosts, food, shelter, where appropriate, pollen and nectar (Plowright et al.,1993) , cultivation near wild vegetation (Menalled et al., 1999) , shade (Davis et al., 2001) , vegetation as a breeding ground of natural enemies (Karindah et al., 2011a (Karindah et al., , 2011b . Nurindah & Sunarto (2008) state that a polyculture system on agro-ecosystem has a more varied crop diversity, and the diversity and population of natural enemies (parasitoids and predators) are relatively high.
Natural enemies diversity in Banjarsari that apply synthetic insecticide, shows the lower number of natural enemies species than Kaliwining. Number of predators and parasitoids in Banjarsariis lower than Kaliwining (Table 2 and Table 3 ). Application of synthetic insecticides can kill predators and parasitoids, that were not the targeted Arifin et al. (2011) and Amalin et al. (2009) , an arthropod species and populations can be affected by pesticides. Pesticides indirectly affect through the food chain (Brown, 1987) . Activities of predators and parasitoids can affect the susceptibility to insecticides. Predators and parasitoids are active and more susceptible to insecticides because of more frequent contacts with insecticide residues that stick to the surface of plants. Insecticides also can affect indirectly against predators for pest prey contaminated with insecticide.
The abundance and intensity of H. antonii attack in Banjarsari higher than Kaliwining ( Figure 1 and Figure 2 ). Based on Spearman correlation analysis, the correlation coefficient between the abundance and intensity of H. antonii attack is 0.617**. This can be affected by cropping patterns and the use of insecticides. Differences cropping pattern between Banjarsari and Kaliwining show the difference of temperature, humidity, and light intensity. This may lead to differences in H. antonii abundance. Spearman correlation analysis showed that between light intensity and H. antonii abundance was negatively correlated (r = -0.542**), humidity with H. antonii abundance was positively correlated (r = 0.201*). Rainfall with H. antonii abundance is positively correlated (r = -0.291**). The condition of the plantation which is more humid and the lower light intensity such as the condition at Banjarsari (Table 5) The lower diversity of species in agroecosystems, the higher species abundance. This is caused by the dominance of H. antonii in Banjarsari cocoa plantation. This is in accordance with Price (1997) opinion, which states that if the high diversity of the type of dominance of a species is low. The lower diversity of species in the agroecosystem, resulted in higher species abundance. This is caused by the dominance of H. antonii in Banjarsari. This is in accordance with Price (1997) opinion, which states that if diversity is high then the degree of dominance of a species is low.
CONCLUSIONS
Monoculture and intensive use of synthetic insecticides, showing lower diversity and abundance predators and parasitoids, while the abundance and intensity of H. antonii attacks were higher than polyculture without insecticide. Banjarsari cocoa plantation that apply monoculture and intensive use of synthetic insecticides, showing lower diversity and abundance predators and parasitoids than Kaliwining cocoa plantation that apply the pattern of planting polyculture without using insecticide. 
